Creatine kinase activity in normal and hypertrophied rabbit urinary bladder tissue (following partial outlet obstruction).
The urinary bladder depends on intracellular ATP to support a number of essential intracellular processes including contraction. The concentration of ATP is maintained by mitochondrial oxidative phosphorylation, cytosolic glycolysis and the cytosolic activity of creatine kinase, the enzyme that catalysis the rapid transfer of a phosphate from creatine phosphate (CP) to ADP resulting in the formation of ATP. Prior studies in this lab and others have demonstrated that mitochondrial respiration is significantly lower in hypertrophied bladder tissue (induced by partial outlet obstruction of the white New Zealand Rabbit). In addition to decreased mitochondrial respiration, there are significant increases in glycolysis and lactic acid formation in the hypertrophied tissue. In view of the increased glycolysis and decreased mitochondrial function in the hypertrophied tissue, and the importance in creatine kinase in maintaining cytosolic levels of ATP, the current study was designed to determine if outlet obstruction induces any changes in the activity of creatine kinase. The following is a summary of the results: 1) The bladder mass increased from 2.2 +/- 0.2 gm to 11.5 +/- 1.6 gm at 7 days following outlet obstruction. 2) The intracellular concentrations of both ATP and CP were significantly reduced in the bladder tissue following 7 days of obstruction. 3) The percent of protein (per tissue mass) was significantly lower in the obstructed bladders, although the percent of soluble protein was similar. 4) Creatine kinase activity of control bladders showed linear kinetics with a Vmax = 1120 nmoles/mg protein/4 min and Km = 147 microM CP.(ABSTRACT TRUNCATED AT 250 WORDS)